Cancer is an important cause of morbidity and mortality worldwide and is increasingly becoming a major public health issue in developing countries including Nigeria. The objective of this study was to assess the knowledge, attitudes and practice of cancer risk factors among secondary school students with the aim of promoting healthy lifestyles. A structured self questionnaire was administered to 405 senior secondary school students who consented to participate. Data obtained were analysed using MINITAB and Statistical Package for Social Sciences (SPSS) statistical packages. A significant proportion (27.9%) did not know that cancer can result from habits learned in youth and there was poor knowledge about sexually related risk factors (early sexual exposure, repeated sexually transmitted infections, promiscuity). There was inaccurate knowledge about causes of cancer with 18.8% believing that cancer is caused by evil spirits. The commonest cancer risk factors practiced by the students were early sexual exposure (11.6%), smoking (9.6%), alcohol ingestion (6.9%), and promiscuity (6.4%). There is room for improvement of knowledge and attitudes about cancer risk factors among adolescents in order to minimize adoption of risky lifestyles. There is a need to educate adolescents on cancer risk factors and integrate promotion of healthy lifestyles in health-related activities targeted at young people.
INTRODUCTION
Cancer is an important cause of morbidity and mortality worldwide and is increasingly becoming a major public health issue in developing countries including Nigeria. Cancer morbidity and mortality are increased by human immunodeficiency virus (HIV) which is associated with higher incidences of various types of cancer. The most common types in Nigeria include cancer of the cervix and breast among women and cancer of the urinary bladder and prostate among men, while malignant lymphoma is common in both sexes. (Afolayan, 2004) .
The risk factors for various types of cancer are well documented and include many habits or lifestyles which are commonly adopted in youth. General risk factors for cancer include a diet high in saturated fat and low in fresh fruit and vegetables, physical inactivity, tobacco use and alcohol consumption especially in excessive quantities. (National Cancer Institute, 2007; Unwin and Alberti, 2006) . Specific risk factors for various cancers include tobacco use including smoking and chewing tobacco for cancers of the lung, mouth, bladder, cervix, oesophagus, pancreas, kidney and larynx; skin bleaching for skin cancer; alcohol consumption for cancers of the liver, breast, oesophagus, mouth and throat; poor diet especially low roughage and high fat diets for cancers of *Corresponding author. E-mail: saasule@yahoo.com. Tel: 234-803-4000676. the colon, uterus and prostate; exposure to radiation or harmful chemicals for leukemia, and cancers of the thyroid, breast, lung, skin and stomach; some viruses and bacteria are also risk factors for cancer including human papilloma virus for cervical cancer, hepatitis B or C for liver cancer, human T-cell leukemia/lymphoma virus for leukemia or lymphoma, and helicobacter pylori for stomach cancer or lymphoma in the stomach; oestrogens used for hormone replacement therapy may increase the of breast cancer; and genetic predispositions as occur with cancers of the breast, ovary, prostate and colon and melanomas (National Cancer Institute, 2007) . Recreational/hard drugs have also been implicated in causation of cancer e.g. marijuana and lung cancer (Han et al., 2010) , cocaine, amphetamines (and a few other drugs) and non-Hodgkin's Lymphoma (Nelson et al., 1997) . There has also been a report that cocaine and marijuana use by parents significantly increases the risk of rhabdomyosarcoma in their children (Grufferman et al., 1993) .
Other risk factors include early sexual exposure, multiple sex partners and repeated or poorly treated sexually transmitted infections which increase the risk of developing cervical cancer (Emembolu and Ekwempu, 1988) . Promiscuity is also a risk factor for HIV which increases the risk of developing various types of cancer in both men and women. Early menarche and late menopause, low parity, late age at first full term pregnancy and nonbreastfeeding are important risk factors for breast cancer (Okobia and Bunker, 2005; Okobia et al., 2006) . Although cigarette smoking is the main risk factor for bladder cancer, it is also associated with schistosoma haematobium infestation (Jankovic and Radosavljevic, 2007) which is endemic in some parts of Nigeria (Ochicha et al., 2003) .
Most of the risk factors for common cancers in Nigeria are avoidable habits or lifestyles which are commonly adopted during adolescence. This study was carried out to assess the knowledge, attitudes and practice of adolescents in a secondary school in Nigeria with regard to cancer risk factor. There is anecdotal evidence that risky lifestyles are increasingly being adopted by youth in the country and the study aimed to document this in the study population, with a view to minimizing the problem thus reducing risk of cancers. This information will provide a guide for developing health promotion and education activities targeted at young people with a view to preventing cancers later in life and promoting healthy lifestyles.
METHODOLOGY
A structured questionnaire was administered to senior secondary school (4 to 6th year) students in Kaduna, Northern Nigeria by one of their teachers between September 2006 and March 2007. The school authority had given permission for the study to be carried out. The sample was one of convenience and only students who had consented to take part in the study were included. Information was obtained about their age and other biosocial characteristics, their knowledge about, and attitudes towards cancer and cancer risk factors, and their practice of any cancer risk factors. Rates and comparative analyses including student's t-tests and  2 tests were carried out on the data obtained using MINITAB and Statistical Package for Social Sciences (SPSS) statistical software packages. Statistical tests were two-sided and an association was considered statistically significant with p values of < 0.05.
RESULTS
The total number of questionnaires that were distributed was 500, out of which 405 (81%) were completed and returned. The mean age of the students was 16.22 years with a range of 12 to 22 years, and a standard deviation of 1.43. They were all senior secondary school students; 153 (38.1%) were in their 4th year, 152 (37.8%) in their 5th year, 97 (24.1%) were in their 6th (final) year while 3 did not respond to the question. There were 126 girls (33.3%) and 253 boys (66.8%).
Knowledge and attitude
Only 2.7% said they had never heard of cancer. Table 1 shows the general knowledge about cancer among the students.
There was no significant difference in knowledge between boys and girls in terms of having ever heard of cancer, knowledge that cancer is not restricted to any race, and knowledge that habits learned in youth can lead to cancer later in life. However, more girls (3.2% compared to 0.8% of boys) did not know that cancer is not just a disease of old people only ( 2 = 6.4, p = 0.04), and more girls (9.2% compared to 0.8% of boys) did not know that cancer can occur in any age group including babies ( 2 = 10.55, p = <0.01). Similarly, there was no significant knowledge between students in the different classes in terms of having ever heard of cancer, knowledge that cancer is not just a disease of old people and knowledge that cancer is not restricted to any race. However, knowledge that cancer can affect any age group including babies was significantly higher ( 2 = 6.6, p = 0.04) in the higher classes (77.7% in 6th year, 65.1% in 5th year, 62.3% in 4th year). Knowledge that habits learned in youth can lead to cancer later in life was also significantly higher ( 2 = 10.34, p = <0.01) in the higher classes (82.8% in 6th year, 73.7% in 5th year, 64% in 4th year).
There was no significant association between mean age of the students and their general knowledge about cancer and their knowledge of cancer risk factors.
The occupation of the students' parents was medical (doctor, pharmacist, nurse) among 15 (4%) of the fathers and 37 of the mothers (9.7%). Knowledge of about cancer and cancer risk factors was not significantly associated with the father's occupation or the mother's occupation (medical or non-medical). The knowledge of risk factors for common cancers in Nigeria among the students is as shown in Figure 1 .
Majority of the students (46.7%) knew that cancer was not caused by evil spirits but many (34.5%) did not know whether or not evil spirits were involved in the aetiology of cancer while some (18.8%) felt that evil spirits cause cancer.
Many of the students (51.9%) said they knew someone who had cancer and the commonest types of cancer mentioned included those of the breast (59.5%), lungs (18.5%), skin (8.3%), and leukaemia (4.9%). Others included cancers affecting the liver, brain, kidney (1% each), bone, leg, scrotum, intestine, stomach, vagina, ear (0.5% each), heart (1.5%), and umbilicus (0.5%). One student (0.5%) also named fibroid as a type of cancer. Knowing a cancer victim was not significantly associated with the sex or class of the student. Many of those who said they knew someone who had cancer said they did not know what caused it (30.6%). Figure 2 shows the perceived causes of breast cancer which was the most commonest type mentioned by students who said they knew someone who had cancer.
The perceived causes of other types of cancer included menstruation and adultery for vaginal cancer, transfusion of infected blood for leukaemia, radiation from mobile phones and use of sharp objects in the ear for ear cancer, excess salt intake and ingestion of maggi (bullion cubes) for stomach and intestinal cancer, and using an affected person's clothes for skin cancer. Skin bleaching, smoking and excessive alcohol ingestion were correctly perceived to cause cancer in the skin, lungs and liver, respectively.
Majority of the students (89.5%) felt that it was possible to minimize the risk of cancer by making the right lifestyle choices, while 3.6% felt that this was not possible and 6.9% did not know. The attitude towards lifestyle choices was not significantly associated with the sex or class of the student.
Some students (22.9%) believed that cancers have no treatment while others (22.1%) did not know, but the majority (55%) knew that cancers can be treated.
Significantly, more boys (59.3%) compared to girls (46.6%) knew that cancers can be treated ( 2 = 6.9, p = 0.03). More students in the 4th year (29.6%) and the 5th year (23.3%) believed that cancers have no treatment compared to those in the 6th year (11.7%) with these differences being statistically significant ( 2 = 10.3, p ≤ 0.01).
Majority (81.6%) agreed with the statement that cancer treatment is more likely to succeed if started early in the course of the disease while others (13.5%) unsure, and a few (4.9%) felt that the statement was not true. There was no significant difference between boys and girls in terms of knowledge that cancer treatment is more likely to succeed if started early. More students in the 6th year (95.7%) agreed that cancer treatment is more likely to succeed if started early compared to those in the 5th year (80.5%) and the 4th year (74.5%) with these differences being statistically significant ( 2 = 18.5, p ≤ 0.01). The mean age of students who felt that cancer treatment was more likely to succeed if started early in the course of the disease was significantly higher than the mean age of those who did not agree with this statement. There was no association between mean age of the students and other attitudes towards cancer as shown in Table 2 .
Some students (24.5%) felt that they could indulge in Table 4 . Practice of cancer risk factors among students and duration of such practices. cancer risk factors, because they knew people who indulged in some of the things that are said to cause cancer and yet did not have cancer; some (16.8%) were neutral; while majority (58.7%) disagreed. This attitude was not significantly associated with sex or class of the student. Many students (47.4%) felt that one only needs to be careful and avoid cancer risk factors, if someone in their family had had cancer while some were neutral (18.9%) and others (33.8%) disagreed with this opinion. This attitude was not significantly associated with the sex of the student but was significantly associated with the class ( 2 = 15.3, p ≤ 0.001) with less 6th year students (33%) agreeing with this opinion than 5th year (44.6%) and 4th year students (58.4%).
Risk factor Number (%) Mean duration in years (standard deviation) Range (years)
Significantly more girls knew that skin bleaching (83.6% compared to 64.80% of boys), early sexual exposure (25.2% compared to 20% of boys), and promiscuity (30.5% compared to 26.6% of boys) are risk factors for cancer while more girls did not know that repeated or poorly treated sexually transmissible infections (49.2% compared to 37.5% of boys) are risk factors for cancer. Knowledge that smoking (97.4, 96.9 and 88.2% of 6, 5 and 4th year students, respectively), chewing tobacco (87.8, 75.8, and 68.2% of 6, 5 and 4th year students, respectively), and exposure to chemicals and radiation (79.4, 61, and 55.3% of 6, 5 and 4th year students, respectively) are risk factors for cancer, and was significantly higher with higher classes. Details are shown in Table 3 .
Practice
The most common cancer risk factors practiced by the students are early sexual exposure, smoking, alcohol ingestion and promiscuity/multiple sex partners as shown in Table 4 .
The mean age at first sexual intercourse was 12.9 years with a range of 10 to 19 years, and a standard deviation of 2.5. There was a slight difference in the mean age at first sexual exposure for boys (12.9 years) compared *All those that reported that they chewed tobacco (5 students) or used hard drugs (9 students) were boys so there was no basis for analysis of these risk factors between the sexes.
to girls (11 years); though this difference (1.9) was not statistically significant (95% confidence intervals (CI) = -15.4, 11.6; t-value = -1.8, p-value = 0.32). The mean number of sexual partners was 4.1 with a range of 1 to 12, and a standard deviation of 3.1. There was no significant association between the sex of the student and the mean number of sex partners: girls = 3.5, boys = 4.5 (difference = -1, 95% CI for difference = -33.7, 31.7, t-value = -0.4, p-value = 0.77). Older students were significantly more likely to be involved in smoking, alcohol ingestion, early sexual exposure and sexual promiscuity as shown in Table 5 .
Students that reported being promiscuous had slightly lower age at first sexual exposure (12.7 years) compared to those who did not (13.2 years), although the difference of 0.5 years was not statistically significant (95% CI = -1.9, 0.9, t-value = -0.7, p-value = 0.5). Those who were promiscuous also had significantly more sex partners (mean = 7.1) than those who said they were not promiscuous (mean = 1.7), the difference was 5.5 (95% CI = 3.8, 7.1, t-value = 6.9, p-value = <0.01).
Practice of cancer risk factors was not significantly associated with knowledge of cancer risk factors or knowledge of a cancer victim, and mother's or father's occupation (medical or non-medical).
Practice of the following risk factors was significantly more common among boys: smoking (13.8% compared to 0.8% of girls), alcohol ingestion (9.9% compared to 0.8% of girls), early sexual exposure (16.6% compared to 1.6%), and promiscuity (9.5% compared to 0.8% of girls). Early sexual exposure was more common among 5 and 6th year students (13.4 and 15.8%, respectively) compared to those in the 4th year (5.9%). Details are in shown in Table 6 .
DISCUSSION
Many students did not know that some habits learned in youth can lead to cancer later in life (27.9%) and this lack of information may result in making wrong lifestyle choices. Previous studies from other parts of the world have documented poor cancer knowledge among adolescents and young adults in schools (Makris et al., 1994; Perez-Contreas et al., 2004) and among the general public (Adlard and Hume, 2003; Myhre et al., 1996; Setth et al., 2005) . Knowledge that habits learned in youth can lead to cancer later in life, was significantly higher among students in the higher classes who may have already adopted risky habits or lifestyles. Similarly, knowledge of cancer risk factors was significantly higher among students in higher classes. It is important that students be given information about health-promoting habits and lifestyles at early stages before they make their choices.
There was poor knowledge that early sexual exposure, multiple sex partners, and repeated/poorly treated sexually transmitted infections are cancer risk factors. This is an important gap as cervical cancer is the leading cancer among Nigerian women (Afolayan, 2004) and one of the ways this disease can be prevented is through safer sexual practices. Majority of the students also did not know that cancer can run in families and this is important as even those who are at higher risk due to genetic predisposition may not make the right choices, thus further increasing their risk of developing cancer. More girls knew that skin bleaching, early sexual exposure and promiscuity are cancer risk factors as compared to boys probably resulting from deliberate targeting of women and girls with such information. It is important to include men and boys as target audiences for such information as these risk factors affect both sexes as the men/boys are involved in transmission of sexually transmitted infections and in the use of skin bleaching agents.
Inaccurate knowledge about the aetiology of cancer was common, with many students even believing that cancer is caused by evil spirits (18.8%). Even among those who knew cancer victims, knowledge of its causation was largely inaccurate. However, majority of the students felt that the risk of cancer can be minimized by making the right lifestyle choices. This attitude may form a basis for promotion of healthy lifestyles among these students if they are given accurate information. Accurate information will also help to change the attitude that some students had about indulging in cancer risk factors, because they knew people who indulged in some of the things that are said to cause cancer and yet did not have cancer or that one only needs to be careful and avoid cancer risk factors, if someone in their family had had cancer.
The commonest cancer risk factors practiced by the students were early sexual exposure (11.6%), smoking (9.6%), alcohol ingestion (6.9%), and promiscuity (6.4%). These are of concern as they are risk factors for development of cervical cancer, breast cancer, prostate cancer and liver cancer which are the common cancers in the country.
Older students, students in higher classes and boys were significantly more likely to be involved in habits or lifestyles that increase their risk of developing cancer later in life such as smoking, alcohol ingestion, early sexual exposure and sexual promiscuity. This highlights the need to provide information as early as possible to prevent adoption of these risky lifestyles. Previous studies have reported healthier lifestyles among people who had more knowledge of the risks associated with certain lifestyles (Brown et al., 2006; Fiala and Brazdova, 1996; Schinke et al., 1996) . About 18% of the students reported being sexually active with more boys reporting that they were sexually active. Early age at first sexual exposure and having multiple sexual partners, reported by some students, are important risk factors for development of cervical cancer later in life. Similarly, there is an increased risk of contracting HIV with both early sexual exposure and multiple sexual partners and this may result in development of various types of cancer (National Cancer Institute, 2007) .
Secondary school students are increasingly being targeted for health education and promotion activities in the efforts to prevent HIV infection and such activities can be modified to include information on how to live healthy lives and avoid cancer risk factors as much as possible in order to minimize the risk of cancer later in later in life. Adolescents and young adults should be given the opportunity to make informed choices about their life-styles and their health. There is also a need to educate parents, teachers youth leaders and other community leaders on these issues so that they can provide adequate support and information to these young people. School health clubs (consisting of teachers and students), religious organizations, youth-friendly health services and the media, all have important roles to play in promoting healthy lifestyles.
